Blossom Counter Mobile Application (Android)
Brandon Duncan, Duke M Bulanon

Department of Physics and Engineering Northwest Nazarene University, Nampa, Idaho

Abstract
One of the tools for precision agriculture is yield monitoring in
which the crop yield is analyzed. Previously, a yield monitoring
system using machine vision was developed to estimate the
fruit yield of a given tree early on in the season. This yield
monitoring system was created as an iOS mobile application. In
continuing this project, the development of an Android mobile
application is now in progress. In this way, any farmer will have
access to a farmer-friendly tool for farm management.
Predicting yield early in the season helps farmers in the
marketing of their product and in the production logistics. The
Android application currently has a user interface that’s caught
up to the iOS version. The machine vision system which uses a
color camera to acquire images of the trees during their
blossom period is also in place. However, image processing
isn’t yet implemented. Soon, the image segmentation algorithm
will be translated and implemented to recognize and count the
blossoms on an image.

Fruit Yield
The objective of this research is to predict fruit yield early in
the season by developing an Android mobile application that
uses machine vision. Both apple and peach trees will be used
to test the application. Images showing fruit blossoms, early
fruit drop, and developed fruits are in the process of being
acquired using a colored iOS and Android camera.

not cross-platform compatible. The image processing algorithm
will use the OpenCV library within the native iOS language of
C++ and the native Android language of Java. This means that
in order to recode the former algorithm to work for Android, a
decent understanding of the language Java will be required.

User Interface
The different aspects of the Android application’s user interface
are shown below. However, the iOS application looks very
similar. The user interface was created with React Native, a
JavaScript-based mobile app framework. Starting with the first
row of images moving left to right, a picture of the Blossom
Counter application’s home screen is shown. Clicking the button
to move to the next screen, the detect blossoms screen appears
which has two slots to hold an original and processed image. It
also has a button to choose a photo. When the button is
pressed, a gesture handling bottom sheet appears that allows
the user to take a photo, choose a photo from their library, or
cancel. Moving to the second row, the first image shows the
Android camera being used and the second shows the selection
screen in the Android image library. The final image shows the
updated display which does not yet show a processed image.

Image Processing
The image processing will be done natively for Android in Java.
For the Android application, this is currently being worked on
and will soon be implemented. The way the image processing
will work is that an image of a fruit tree in its blossoming phase
must be selected. From this point, the image is then sent to
OpenCV, an image processing library, to be processed. These
capabilities are already functioning, however, the following are
being worked on. From there, the image is then converted to a
matrix of pixels and ran through a shallow neural network with
high scores converted to white pixels and low scores converted
to black pixels. Some of the noise is cleaned up from there and
blobs representing blossoms remain. The blobs are analyzed
and a final size constraint is used to filter out remaining noise,
finally yielding a blossom count for the image. As already
mentioned, this is in development. This portion of the project is
going to be the soul focus, with one of the main goals in mind
being to make various improvements to the image processing
algorithm to increase its accuracy in detection.

Conclusion
In conclusion, the Android Blossom Counter Mobile Application
is undergoing a lot of progress. With a completed user
interface, the natively written image processing is currently in
development. While it’s not yet caught up to the previously built
iOS application, the Android application will soon be at the
point where it can detect blossoms and give the user a fruit
yield prediction early on in the season.

Future Work
Figure 1: Blossoms on Peach Tree

Figure 2: Early Fruit Drop - Peach Tree

Programming Languages
Initially, the yield monitoring system was created as an iOS
mobile application that was made with the programming
language Swift. It also used C++ to add the OpenCV library
which provided all of the image processing capabilities. Given
the task to create an Android application and to improve the
application on both platforms, it made sense to use a language
that’s cross-platform compatible. With this said, React Native
was used to develop a new application where the code for the
user interface was typed once but works for both Android and
iOS. This means that, in creating the Android application to
match the previous iOS application, a matching iOS application
was created as well. This should make future development
more cooperative. As for the image processing, this has to be
done natively for each platform, meaning the main algorithm is

Figure 3: App’s Home
Screen

Figure 4: Detect Blossoms
Screen

Figure 5: Bottom Slider
Opened

In the future of the Android application, the image processing
algorithm will be completed and improved on by adding more
constraint characteristics and trying to use a deep neural
network. Improvements to the user interface will also be made.
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